There is considerable disagreement as to whether or not water is equally available to plants in drying soil over the entire range from field capacity to wilting percentage. Some workers have repeatedly stated that water is equally available over this range (5, 18, 23, 24) while considerable data have accumulated which indicate that physiological processes in plants are altered as a result of decreasing soil moisture content even before the onset of wilting (1, 2, 4, 6, 7, 12, 16, 21, 25) . As indicated by KRAMER (15) some of this disagreement exists because of differences in soil moisture tensionsoil moisture content relations for different textural grades of soil. In certain coarse-textured soils most of the water in the range from wilting percentage to field capacity is held with a tension of less than one atmosphere and probably most of it is readily available. In some fine-textured soils, however, less than half of the available water may be held with a force of less than one atmosphere, and water is withheld from plants with appreciably greater energy over the lower part of the available range than over the upper part. Near the wilting percentage a small decrease in moisture content effects an enormous increase in tension.
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Data also are available which indicate that active absorption and root pressure specifically are depressed by low soil moisture contents above the wilting percentage. LITVINOV and GEBHARDT (17) have reported a qualitative correlation between drying of soil and cessation of exudation from stumps of detopped plants. KRAMER (14) noted that removal of tops of unwilted herbaceous plants was not always followed by expected exudation. However, exudation usually began soon after the soil was watered. Working with coleus, sunflower and tomato, Kramer found that about 45%o of the soil moisture between the moisture equivalent and the wilting percentage was unavailable to detopped plants. He concluded that the active absorption mechanism does not absorb against a diffusion pressure deficit greater than one or two atmospheres. The proportion of moisture in the "available range" over which exudation does not take place was essentially similar for clay, sand, and sandy loam. The uniformity of the results obtained indicated that the soil moisture content which limits exudation is determined predominantly by soil characteristics and not by plant characteristics. Using sunflower plants and a uniform, fertile sandy loam, McDERMOTT (19) found that within a range of moisture content just above the wilting per-centage the detopped root systems exhibited negative exudation. As soil moisture content increased, the rate of negative exudation decreased, reached zero, and was followed by positive exudation which reached a maximum approximately at the moisture equivalent. At soil moisture contents higher than the moisture equivalent there was a decrease in exudation, and this was attributed to poor aeration and accompanying high carbon dioxide content. McDERMOTT (19) found that an equation of the parabolic type expressing the relationship between the rate of exudation and soil moisture content best fitted the results obtained. He reported that about 60% of the soil moisture available to the whole plant when the soil was at the moisture equivalent was found to be unavailable to detopped root systems.
The present study was undertaken to extend the work of these investigators to include New England field soils of varying textural grades and species which had previously not been used as test plants. It weeks old and all were at least 30 cm. tall. From the time of transplanting until actually detopped they were watered occasionally with a complete nutrient solution of low osmotic pressure (approximately 0.5 atmos.). Better root distribution was obtained in MIerrimac sandy loam but in both soils roots were generally well distributed throughout the soil mass.
On the evening prior to the day on which determinations of exudation rates were to be made, a group of plants selected at random from those available was brought from the greenhouse to the laboratory. If at this time differences in soil moisture content of individual pots were not apparent, unequal amounts of water were added to the soil of the test plants. This assured a greater range for each set of determinations (11) . None of the pots was allowed to dry down to a point at which any wilting was evident. The pots were then placed in metal containers, covered with oilcloth to prevent evaporation from the soil surface, and allowed to stand overnight in the laboratory.
The following morning the top of each test plant was removed about four to six cm. above the soil surface with a sharp razor. A graduated 10-ml. pipette was attached to each stump by means of close-fitting rubber tubing and grafting wax. Enough water was placed in each pipette to make a meniscus easily visible. Suction was applied for a short time to remove any air trapped in the stump, roots, or connections. An initial observation of water volume was recorded in milliliters for each pipette. At the end of a 4-hour period a final reading was made.
All experiments were started at approximately 9:30 a.m. It took approximately one hour to set up 15 plants. Therefore exudation was being measured over a period when it is at a maximum. According to GROSSENBACHER (8, 9 ) the period of maximum exudation is at approximately noon. HAGAN (10) found minimum negative exudation at this time.
After the 4-hour reading had been recorded, the pipettes were removed and the soil of each pot was sampled for moisture content. A sample of 70 to 80 grams of soil was taken from each pot with a small spatula. As many root fragments as possible were removed. The samples were weighed and oven-dried at 105' C for 48 hours. The moisture content expressed as percentage of dry weight was then calculated.
Results and discussion
The rates of exudation plotted against the corresponding soil moisture content are shown in figures 1, 2, 3, and 4. The parabolic curve was derived by the least square technique (22) . However, in order to reduce the large number of calculations necessary if each set of values was tabulated individually, averages for both exudation and soil moisture were used in deriving the equations for the eight curves. The equations were differentiated to ascertain the theoretical moisture content at which exudation was a maximum. Equations and theoretical moisture content of maximum exudation for all plants and soil types are given in Curves for active absorption for various species in bothi silt and loam are of the same general type. The curves for silt, however, begin at higher soil moisture contents than those of loam because of the higher water-holding capacity of the silt. Figures 1, 2 their respective field capacities which are probably higher. Since in every case the maximum rates of exudation were at soil moisture contents in excess of moisture equivalent, apparently aeration was not limiting near the moisture equivalent. This indicates that capillary capacity was not exceeded until moisture content was considerably higher than the moisture equivalent. IMcDERMOTT'S (19) determinations of moisture equivalent were probably a better estimate of the field capacity of his soil, and this observation is supported by the fact that he observed effects of decreased aeration at about the moisture equivalent. The discrepancies in the actual percentage of water available as reported by KRAMER - (14) and MCDERMOTT (19) may be partly explained by the fact that although moisture equivalent is often used as an estimate of the upper limit of available moisture, it is very often not an adequate estimate of-field capacity which is essentially equal to capillary capacity (26) . In certain soils field capacity may be twice moisture equivalent (15) . Figures 1, 2, 3 , and 4 indicate that root pressure is negligible, or in fact, negative when soil moisture content is in the lower 60% of the range between wilting percentage and moisture equivalent. In sandy loam, with the excep- tion of tomato, approximately 58% of soil moisture available to the whole plant when the soil is at the nloisture equivalent is not available to the detopped root system. In the calculated curve for tomato in loam ( fig. 4 ) the positive slope is increased by the several exceedingly high negative values at high soil moisture content. If the erratic negative values are disregarded, the curve would cross the zero line for exudation at about 11%o soil moisture content. This adjusted curve would then give one comparable to those of the other three species for the percentage of soil moisture available to the detopped plant for exudation.
In silt, tobacco showed very little exudation at any moisture content ( fig. 3) . Tobacco exhibited positive exudation only in the upper 1.26% of the range of moisture between the moisture equivalent and wilting percentage. Corn ( fig. 2 ) actively absorbed water in approximately 40%O of the available range.
A total of 60%7 of soil moisture in the range from wilting percentage to moisture equivalent appears to be the minimum proportion that is not available to detopped root systems. The results of the present study are in general agreement with the findings of Kramer and McDermott in demonstrating that when soil moisture is depleted to the lower part of the available range, active absorption is depressed. Somewhat less moisture was found to be available for active absorption than reported by Kramer and in a few cases less than reported by McDermott. These differences may be due to the fact that moisture equivalent is used to estimate the upper limit of available moisture. The relationship of moisture equivalent to capillary capacity of the different soils used is not clarified although McDermott's data and those of the present study suggest that the degree of reliability concerned is different.
A statistical analysis indicates significant differences in exudation as conditioned by soil types and species. For loam there is a highly significant difference between corn and all other species. Bean shows a significant difference at the 5% level when compared with tomato. The indication is that the observed differences would be due to chance not more than five times out of 100. However, no statistically significant differences were shown to exist between bean and tobacco or tobacco and tomato.
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